Abstract: Heliotropium glutinosum Phil.(Heliotropiceae) is a resinous bush that grows at a height of 2000 m in Chañaral, Chile. From the resinous exudates of Heliotropium glutinosum Phil. a new aromatic geranyl derivative: 4-methoxy-3-[(2)-7'-methyl-3'-hydroxymethyl-2',6'-octadienyl] phenol (1) and three flavonoids: 5,3'-dihydroxy-7,4'-dimethoxyflavanone (2), 5,4'-dihydroxy-7-methoxyflavanone (3) and 4'-acetyl-5-hydroxy -7-methoxyflavanone (4) were isolated and their structures were determined. Their antioxidant activity were evaluated using the bleaching of ABTS and DPPH derived cation radical methods and expressed in terms of FRE (fast reacting equivalents) and TRE (total reacting equivalents), where FRE is a good measure of the quick protection of a given compound against oxidants and TRE measures the degree of long-term protection of the antioxidant, or how effective it is against a strong oxidative stress.
Introduction
Flavonoids are a large group of naturally phenolic compounds almost ubiquitous in higher plants. Many studies have suggested that flavonoids exhibit chemical properties that translate into biological activities. One of the most interesting is their antioxidant activity, which is due to their ability to reduce free radical formation and also to scavenge free radicals. On the other hand, in our laboratory we have shown that the resinous exudates isolated from species of Heliotropium genus are characterized by the presence of compounds with antioxidant properties as part of a protective role against the oxidative stress imposed on the species [1] . In a continuation of our research on the chemical composition of the resinous exudates of Chilean desert plants of the genus Heliotropium [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] we have analyzed the secondary metabolites present in the resin produced by Heliotropium glutinosum Phil. This specie is a resinous bush that grows in Chañaral (III region, Chile) at a height of 2000 m. Like other members of Heliotropium genus, the resin of this species was characterized by the presence of flavonoids, but the protection model was complemented with a geranyl phenol. The antioxidant activity of the isolated phenols was measured in terms of their rate of radical bleaching with cations radicals derived from ABTS [2,2'-azinobis(3-ethylbenzoline-6-sulfonic acid)] and DPPH [(1,1-diphenyl-2-picrylhydrazyl)] and of the stoichiometry in microequivalents of Trolox ® by the determination of its fast (FRE) and total (TRE) reacting equivalents [1] .
Results and Discussion
The secondary metabolites present in the resin produced by Heliotropium glutinosum Phil. are a new phenolic geranyl derivative, namely 4-methoxy-3-[(2)-7'-methyl-3'-hydroxymethyl-2',6'-octadienyl]phenol (1) and three flavonoids: 5,3'-dihydroxy-7,4'-dimethoxyflavanone (2), 5,4'-dihydroxy-7-methoxyflavanone (3) and 4'-acethyl-5-hydroxy -7-methoxyflavanone (4) (Figure 1 ). 3 ) could be attributed to methoxyl group. These protons were related with the 13 C-NMR signal at δ 56.1 ppm and were shown to be coupled to C-4 (151.2 ppm) in the HMBC experiment. The signal at δ 4.21 ppm (s, 2H, H-9') was attributed to two protons linked to an OH group, that correlated with the 13 C-NMR signal at δ 60.4 ppm (C-9') in the HMQC experiment and was shown to be connected with δ 126.5 (C-2'), δ 139. Hz, H-6), which showed a correlation with the carbon signal at δ 113.3 ppm (C-6). Finally, the NOESY experiment showed coupling between H-5' with the CH 2 OH and H-5' with the CH 3 at δ 1.67 ppm. These results confirmed the cis position for the 8' methyl group. The assigned structure was confirmed by the mass spectra, with a M+H ion at m/z 277.1779, consistent with the formula C 17 H 24 O 3 . This is the first report of compound (1) .
Antioxidant activity
The antioxidant activity of the compounds 1-4 and of the resin were evaluated using bleaching of the ABTS and DPPH derived cation radical methods and expressed in terms of FRE (fast reacting equivalents) and TRE (total reacting equivalents). FRE is a measure of the quick protection of a given compound against oxidants and TRE measures the degree of long-term protection of the antioxidant [1, 11] . In general, the results with ABTS showed a good relation between the number of phenolic groups presents in the compounds and the FRE or TRE indexes.
The value of the FRE index obtained for 1 with ABTS showed that the sole phenolic group reacts quickly and the high TRE index is attributed to the methoxyl group in the para position. This substitution increases the production of a stable radical by an inductive effect, improving the antioxidant capacity [12] . The activity of compound 1 turned out be similar to that of other substituted monophenols [13] .
For the flavonoid 2 the TRE index showed the presence of two phenolic groups, but the FRE index indicates that only one OH acts quickly, while the flavonoid 3 showed a very low antioxidant activity, owing to the fact that its phenolic hydroxyl acts slowly. On the other hand, the flavonoid 4 showed that its two phenolic groups acts quickly with ABTS, however, the high value of the TRE index is not interpretable. The results with DPPH are smaller compared with ABTS, but they follow a similar tendency, mainly with regards to the TRE index (Table 1) . These values are within the range obtained from other flavonoids [9] . On the other hand, it is possible to affirm that these results are markedly depends upon the stable free radical employed, because the kinetics of the process are usually complex [14] .
The levels of antioxidant activity evaluated for the total extract of Heliotropium glutinosum Phil. is high and similar to that of resinous exudates isolated from other Heliotropium species (Table 2) [1, 9] . The antioxidant potential of this resin may be due to the presence of the phenols isolated from it. These phenols showed a good activity, mainly in terms of the long protection. Therefore, these compounds must play a protective role against the oxidative stress imposed by the environmental conditions in which they are developed. 
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Resin of H. filifolium (4) were isolated and the antioxidant activity of these compounds was evaluated.
Other species of the genus Heliotropium have been shown to produce resinous exudates with high concentrations of phenolic compounds, mainly flavonoids, in order to prevent the oxidative degradation of the resin that protects the plant [1] [2] [3] [4] [5] [6] [7] [8] [9] . In H. glutinosum the antioxidant activity was due not only to flavonoids, but also to compound 1. The kinetic values showed a similar mechanism for the two types of phenolic compounds. Studies of the relationships between concentrations of compounds through the year are currently under way. 
Experimental Section.
Extraction and isolation
Resinous exudates were extracted by immersing the fresh plant for between 15 and 30 s. in dichloromethane [6] . The extract of the resinous exudates obtained from Heliotropium glutinosum Phil. was subjected to successive column and preparative chromatography that led to isolation of the various compounds. The fresh plant of H. glutinosum was dipped into dichloromethane for 30 s. The extract was concentrated to give a resin residue (132 g). The resin (15 g) was separated into nine fractions by CC (silica gel, mixtures of increasing polarity of dichloromethane-methanol as eluents). 
Antioxidant capacity: Antioxidant activities determined employing the ABTS derived radical cation.
The procedures employed were similar to those described in [11] . ABTS derived radical cation was prepared by treating ABTS (65 µM) with MnO 2 (25 mg/mL) in phosphate buffer solution (10 µM, pH 7, 5 mL). The solution was centrifuged and filtered. The filtrated showed the typical green-blue colour of the radical solution with absorbance 734 nm (ε 0.0039). Aliquots of 5 µL of the ethanolic solution containing the antioxidant were added to 3 mL of the radical solution. The decrease in the absorbance at 734 nm, due to the consumption of preformed radical, was followed as a function of the elapsed time.
Antioxidant activities determined employing the DPPH radical. Solutions of antioxidant were prepared in ethanol (c 1 mg/mL). Aliquots of these solutions (5 µL) were added to the ethanolic radical solution (3 mL, 1.29 µM). Changes in the absorbance of the solution elicited by addition of the solutions containing the antioxidants, were measured at 517 nm as a function of the elapsed time. The antioxidant potential in the resinous exudates was obtained by monitoring their capacity to bleach ABTS and DPPH radicals. The equivalent antioxidant potential was obtained, in terms of Trolox ® equivalents, with the formula: X = f ∆A sample / ∆A Trolox ® , where f is a dilution factor equal to the ratio between the volume of free radical solution in the reaction cell and the exudates aliquot; ∆A sample is the decrease in ABTS or DPPH absorbance produced by the sample aliquot incorporation, and ∆A Trolox is the decrease in absorbance elicited by 1 mM Trolox ® concentration.
